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* MMnt: DNA A|^ X^|^§J■atH| g^oHAH. =.5|-0|I>|SAH =SFO|CH &lfS« OlSste 5i» ^S^S ^fe DNA A| 
S. Taisaji-B ii ol^Tjj DNA MS.9 DNA U<H| *<B|Sh ^, ^o|Ma|c|7;-i|o|-*d 3:2*9 S& HPV 



- 1 - 



S7}\^ti 10-2004- 0036318 



£ 6 

bhO(&^>i:(Human papilloma virus; HPV), DNA , g^ST 



£32-1 Li-BS urn 

i IS HPV 16S| ^SJxl- xis.^ £A|«h 5io|cK 

E. 3& pGEM T Easy vector o| xjiEM E.A|& 5!0|cK 

£.4^ HPV #a^(Hl lihe «rO|S|ej AH<ao| asyS pGEM T Easy vector o| ^SAh A|£.S £A|th 5)0|1ZK 

£ 5fe pcRs s^MZi HPV ^SM, PGR i:H^5 m gf^ cH^^s oi-7Fs.^ 4^o^l £!7i?3SAi?j L^E^y 

ao|C[-(A: HPV ^?5d^0fl ^0|2:|ol Sj7|AH^S iE#«tfe 27^°! i^M(240bp}, B: PGR CH^ESeJ GADPH(600bp), 

C: aii^S). 

£ ee HPV DNA sal n^E.m M-e^y 5!o|cks^ jiiiy(panGi): jLflssoil ^si-fe HPV iSM, 
itrt^: A^iii|^^o^j ^^[^ hpv ^^m). 

£ 7& HPV ^SieS DNA aol HPV SAH ^¥ 5! ^^^A^S £.?^AH ^iTffl-Al Oi^S E-||>^E£!- aSfa UEl-tH 

5iO|C|-(A: HPV<M| ^<gi£lA| EiB ?j^A|^, B: HPV 60^| ^«g|^ ^fe^A|^, C: HPV 160l| ^^^A|S, D: HPV 1 



e ^SS DNA AIISIJ-S gJ 0|# OlSSHAH AilSa HPV Sjg-g DNA SJCHI 5!0lCK MC:^ AfAHlSl-TlIb DNA 

SSI A-ils^n^oll 9}o-\A-\, ^£hoi£ ^cHI a=£|SF7|S DMAS «!EjcH| a^^ShJi o| "iidlels ^^Ailss ^St! 

&AIH ^1-71 DNA» ^IS ^S^S. Sfe DNA SjSj A^|^a»^S SI om OISSHAH AII^S HP 

V BBS DNA SJO^l 5+E[ 7;iO|CK 

g^l-TcHo^ DNA as] A^|^t ^^MS Aflisffe 07=11 'Si *BhO|^ fe^O^| DlBl A^|^S =^MS S=^5hfe 0| 

^o^x^ ?jizK A^|i3fe =^Mo| oi7iAH'gi ^7|o^! cc^E|.A^ ^ 71-Ai § ^^L|-7^ ^ ^.'ck 

^^So^| 1000^711 oi^^al -a?!^ o\^oW dnasI g^cHlfe pgr^ ol^sHAi tT^oFfe 5jo| d|-ir^s^cK zlshu ^jA|- 
fe DNA SJS A^|il^ HHol-iil- ^s.M# A-l|^sHo|=s|-Ji ^Aj-fe nsM A^^o^| u^i\- =£|-ojcH# &e|st|o|=e|-fe B^^o| ?J 

c[. s ^s<HiAHfe o|B^t^ B=g« ^ DNA A^|^^aM nm^iJin o|&^E^ o\^m-\ 

S¥8J-^ ^o^l^ HPV DNA A^|S^|■ZLA^ £!-CK 

©01 ^ss- &^oi asoia. 4oai #^BJ-fii aoioii 7^5r eioi a'-'^ehAia as e^^gcniAH 
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^ fjdsl*^ cH¥& &x|7h 7|-sShDH sro^ 2I?S£|7| 5Hoi| g|- ^jEi-?<l 7Hxfe 5!°^ S^£=|x=l a!o^ o| A|7| 

CHI ^7|S&t|-fe 5^o| gS.^^DK 

xFgg^g^^ i^AH^^s o^?s| ||-s=|^ 55 o^u|x|E^ HPV7h 71-S- £i?:|-^AH hp 

CHS SAh. xi-gs¥ sfcii ifo^a =iT^ hrv a-yo^^g ^sjs-ci-e s7ise<Hi sss ^« ^ sjck 

HPVSl ^ mo\ 37^1 HPV DNASI HRV DNAS! 0|gS|-fe a^l^os ^ 

^ 4= aiCK HPV DNASI ^xjSH^J'^o^^ a|?|c t|-0|MB|Il|7:^|0|i|:^(liquid hybridization, Hybrid capture by Dig 
ene Diagnostics, Silver Spring, MD), HPV Eh£J{type) ^0|5:|oj =^MM 0\%ft AHE]M3&(SouthGrn blot) H 
g^(dot blot), q\ A|# S^O|MS|c:W|0|-^d(Filter in situ hybridization, FISH) S0| gJcK 

HPV DNASI S'il* oisstb If-^oMfe Ehoj so|x^ei PGR, TifluHB =e|-o|nH PGR &o| ojch. nt-m ^Bi-OICH All 
EM 0|g5|-0^ HPV DNAt HE g5 s;hO|MB|c|Ai!0|^(dot blot hybridization), □|-0|=L^E|&| SBj|0|E t\- 

o|MB|iz|x1|o| ^d(microtiter plate hybridization) 5Ete- e|-£J =SM cH|A||o|{iine probe assay)Sa| gi-^^ ^st| ^Sj 
US 4= ^7| E|-<E!J =S.M o||At|o|fe u|ES.-a»S^s|-(nitroceHulose membrane)tH| SBU^frgeilS^ 

o|s =SMS oiSsfoH 200^7|-x|o| E^o|g a^Shfe a^'aelc||, &x|a£S>|- dlojE^ SH^^^ oHEH ^xlisol g^cF. 

SE& &^g2^£J0^ oife- t^OlMBlS. CStH ^|M(Hybrid capture kit)fe HPV DMAS ^^A|SM¥&I §0|*|-7l| &Bimo=| 

PGR 2iO\ ^ ojoLK sHSr HPV DNA7|- JIL^m^cHI ^t[^M A^^^^cH| ^tFbxlE^M ^ ?JM ^ S^fh 

#5Hi^ ffl-^oi M7h^§hcK [chEi-AH n^ms goiAii ^"s-ti ^^nom was(HPv 16, 18), ^ ^a^-asih i>^B 
#7^i7h DH^ E^ojg Che ji^s^(g^i?^^)jif ^"^i^ 4^ ^nmo\ aicK see^ 4^7| ^i-ae rna =sm 

o=j^ HPV ^^ISo^lAH ^BH@ 50bpo| B'U^id SB!IlfraE^|SE^o|^« g^Alsj SJBh ^sms^ sx|@ 
HPV ^S?SO^| [[fe ^Ol^ieJ 'y7|AH<a* S.mnt DNA AISS S^AIS C^g SFO|MB|C|A^|0|^d^l O^^S SSHAH 

HPV DNAB £!E^tl-b SJ-aol ?Jol[.^ ojgLh-iyS dna» a^Ajfj DNA ^cHI uisHAH ^ x^|iE.^, *^B|Ill•So| ^a-tl- 

H ^B| ^EhO|c sgo| 5^H0i| [[^E^ DNA A|S7^ ^ ^""Ol ^SM(H| a^5^fe7^| SO|§FX| g^Oh ■&|■0|M^|I::|X^| 
Ol^d ^o| A|Zl^^ ?^£7^ ^#'^01 SJcfe 7|-a!j1 o^fd-. 



e ^nge ^d^eh &X1ISS* sHaoh7| ^isHAH ehSS 5jo^Ai ^ ^i-ge DNA x-l|>&yaofl ?>.ioHAi #Eho|s 

fe^o^| im^[7m fdsi-fe dnas 'a^E^o^i gs-ysu oi ^B-\^ ^^m\s.^ i^s^i&AiH ^'•71 dnas ^^^fe a^?^ 
« sifwi-fe 5* ^SHs cj-fe DNA x^|^^a* xflgw^jixh e-cK 

tmo| ^hgo^AH, ^ g^SS ^^7| XllZEtraS Ol^tHAH XIISS HPV L1 #SAh LHSl 150bp ?|7|AH<a(HPV 7^fe D 
NA ^^o| 6765iiiwH ^aa|SEfO|J£(H|AH^EH BQISenJI Ji=fMa!aEl-0|JE.77|-X|) ohOjj ^xjfF 60bp 'il7|AH<Si(HPV Tife 

DNA ergefflwii JiT#E^l^E|-o|ccH|A^¥E^ esssfelAH -iff saiaei- 01=771- a|)« sa-fi-fe o|gui-fdS dnas =s 

M^AH ^E|-0|c ^0\\ S^Am DNA A^|§t|■JlX|■ ^Ch. 

a-^a^sAi e ^se HPvcHi o|£^ ^o^o^^M BBt^nn ^ffe 'y^'-Ais.s¥EH ^BiHijy dnas 
tfji, HPV ^^so^l m-E ^o\^2l ?i7iAH<iicHi ^^sti-b =Ei-oin-ia oist[-o:| pcRS 4iAi8i-fe DNA Ajs 

g,naofl 9ioiM, JLE^o|o^SA■^ s.s^o|[H ^S-SS olSofe ^IS ^S^^ dna a|s x-tlss-as xl|§s|-jix|- fy 

BE CFC ^^S^^A^, ^ HPVOl o|*j- 7hoNo:|^s SB^I-llAF t[t: ?Jfe^A|^S¥E^ ^BjSHyi 7ite DNA* ^ 

s^o^ Sl-Jl, HPV ^^^^0^| m-e ^Ol^ej AH^CHI ^E|-0|cHM OlgS^O^ PCRM 4iA|SHAH DNA A| 

s.m DNA mow ME.m ^. tm^s.\izm\om m^^m mm hpv sah^^ sfe ^ssai se^?^^* nm^ji 

Ah fhlll-. 



e i^S& DNA So| All^a^fflOlf ^£hO|^ ^^0J| S^«f7|S *|5hb DNAS SlEfOli S^^ShJl 0| «|EH^ ^ 

^Aiiss ^m^^Mn ^7i DNAS 4'%sFfe j3^ss ii-sfe ^s ^gos dna mm x^|i?^as xii^eJcK 
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& l^goil [Chs DNA tJ£| 7:<|ZE&^glOl| e.lO^A^, SShri:D|£ Wl&l, ^^E||B|SE^X| ^>i.OiS. w'Ei YAC(Yeast Arti 

ficial Chromosome) '^B\m i&Sh "^eH-^oI ^ ojcK ihgo) SB^>i□|£ wjE-^S o|gg|-fe 

7^| a^g|•^s^cK =L^m ^^o^| Ahss ^ tis'^ej SE^A□l^ aje^^ (a) ^^AHi^g- 7ho[ sbi-ad|c wj 
Bis ^nm *s^o^ oi^o-ixi^^ ti-^ mxn 7m^, (b) #Eh^D|c wieh^ ss^iti-a ^^m\^7\- 

<^%'m ^ sfe LH^ ^ax^ Si (c) a|5H DNA aeol ^ ?Jfe =a0¥^lM i^^^fe 

0|J£ oHa&Koligonucleoticle adaptor) EEt: lj5H(linker)S A^g5|-e "Jl&i2t 5i|eH DNAM SOlsMI E|-0|>i|0|^d(ligat 
ion)!" ^ Jx'ch. 

e ^soiiAH Ahss T- ^B\m ch?f& wi&igs o4s^7Hs| xms.± ^B¥%m ao^ie hei^^'s!a|.oim( 

MCS)# SlfShJl alfedl 0|ge /acZ^SXh lHcHI ^xIe.H:K MCS^ JacZ^^X[9\ BliJ iai^(reading frame)* 
tr-^sHycK o| ^^AHISM ¥-^1 X- galS JS-t^ste uH7;|oiiAH uHgfehe o| ±^0\\ o\^M X- galOj M5H£| 

o^ ss-a^j s-yj^as b- sn aa. zibh=s mcsoii sish dnaoi ^"sjoi o|^o^^|7:| sta »e^>^iO|c s 

a^dtl-^ ^^AiliE a^Ufe ScK y-cn^ MCSOA ^IBH DNA7[ ^"gJSie gel-rixalc HdjEHoJ /acZElS iE,ai 

^o| 7;f|x|'SAH p . ^^^M^m7[ t^&oHxlxl o>3. SjJ^ ^^o\ ^^AHIi g^U|7h ^i^Sch. Sl-gcHi lll-a DN 

A sjoj x^|^g,ngdo^|A^, ^mt: ^^^o|£ ^o^i a^*^7s ^isffe dna^i- «iehchi s^s^o^. ssysjsdfe?^:! 
B.[om\om ^o]\, "±!!E^fe ^ath ^^^Mms. ^as&s-io-iot sc^. e ij-goii t^^^ dna sj^i xii^sj-aoii 5Johah, d 

-SlElfe ^¥A-I|ife fl^A-IISOlCK ^tr& ^^AHISfe E.coti^^ DH5a, E.cofi JM101, £co//K12^^ 2 
94, E.cofi^^ W3110, E.coli^^ X1776, Eco// XL- 1 Blue(Stratagene) SI E.co//B &« i^fj-cK ZLEHU FMB 
101, NM522, NM538 NM539S|- Eco// ^ S(speices) Si ^(genera)gO| 5^°!- A|-§ 

1! ^ ?;^cK ^H^Sh E.co//o]\ SMoi UF^¥^ ^SB|>i( Baci/lus subtilis)^ U|-^5.|( baci/U), ^HyEh EhO| 
E|WB|S( Salmonel/a typhimurium) A^|E^E|o^ □m7^|-{s«>i( msrcresce/is )£f SfS =Ec:he 

a! cfgre- ^r£aL|->i( Pseudomonas) S0| ^^A||a^>H 0|S^ ^ ^Jcf. 

^^Ailsai fiasShS Sambrook et a!., suprafij 1.82 7|^1! SSE|-o|= ^SS A^S5HA^ ^o\^A\ 

S-aS JJch. -id^^:a.^, S7|^i5a(electroporation)(Neumann et al., EMBO J., 1: 841(1982))0| OjBH^I- 

^^^o|= ^iJ-cHI a5H#7|» DNA7I- S&^^^S ^iJl! wjEHS SS^ifiS! Alla^ idsH^Fji o|EH& AHIiSg 

Uf|X|OilAH yH?J"«* Cl-g DNA [01 ^Ejs esltHyczK "illEHfe &'a7=||0i| gXjS 1^'*!^ A^S5HA^ %om7i 

=^ ejch. MBIS «|EiS SFJI. ^E^0|£ ^CHI a5^#7|S DNAS MSfe ¥»CH| ^oi^^ej 

saholcHS olSSHAH PCRg ^Altl-e ^a|-o|c ^oll 5j=!^tF7lS DMAS iiHiros. ^^^sH"^ 4= aicK 

e ^^0\\ tt^s DNA §Jo| Alli^naS §^7|£^ SS» ^iStM^h: (1) «EhO|S ^^0^i S^*^7|« DNAfe P 

CR SEI- O^US^ ^^A||io| HHof^ gsHAH^ S^fi 4= ?Jch; (2) ^EFO|^ 1^^0■|| a^ish?!^ DNAM PCRS 

cm , "J!E^o^l sxntft A4<aa sEi-oini^ oisa- 4= ?i7i caieoii ^t7i dnasi k\<^Q\\ ^^^m ^om7\\ ^^ 

S ^ (3) ^^A-l|io| mm «EhO|£ ^^o^i SJ^hfe DNAo| M^L^O| 7^fe§^7i| (4) 

Si* C[|j, Mfih^He ^^A-i|iS¥&i '^^E^» MBlsHAH AShOlS ^^0^| S^*^7|» S^te DNA» PGR ^^S^.^ 

S^t^oi zi 6B|-o|^ ^^o^| a^^t-e £-1°^ Aii2&yrao| Li-Ei-tFch ai (5) (2)o^|A4 2dea- iEholDHS 

xHo^ uHf^(Oi|» S'SE^Oil 0[a\y\m ai,^Am)A|^ ChS 0|» 0|St|-0:j PCRS ^Althe DNAfe 
7\^ *B|JI^aEl|SEhO|cg *E|-0|ccH|H S^ir ^ 2J7| [IH&CHI ^E|-0|c dlHo| ^o| c^gf^Hi^. 

s ^se a^t,!- A^|^^^'gjs olssHAH A-iis=! Hpv SAii#¥ a! ^^mm ^JBt\iL ^A^nn SEi-m 4^ hpv 

DNA S« ?^lSa-l=h. DNA ^Oi| ^SMfe^ HPV -^tl^cHI [t|-E|- ^Ol^^eJ ^7\M'U^ iSofe 0| 

guhd^ DNAOlch. HPV 'a7|AH<a e-^^ailFS gsHAH HPV LI £I-<H| 150bp ?i7|AH<^(HPV DN 

AO| 6765gH«H JtTaBIISEho| = (H|AH¥Ei 6915t!«H -^ff S5^|SE^0| =77|-X|Oii s|jSt|-Q=| 0|§K 6765- 6915^ 3L7|&llF)0| 
HPV ^^fgOil a:^B|- ^Ol^ei 'y7|A4'a^ ^e=|X=| ^oo^^ ^^^91 hpv E|-0|S(typing)<HI ir^^l^h7i| AFSJEjol 2J 
Ch. -SI-sl, HPV LI ^tiXh ehcHI -^^Ixlft- 150bp 'y7|AH^(6765-6915)e ¥ 7Ho| S^l^^t e|-0|cH{G5+ /Gp6+ )S 
OlSShia 7^°! ^a«Oi|Ai n ?|7|AH^« PCRS g^S" 4= ^S§|-E=K & ^iS<H|Aife ^t-7| 150bp ?! 

7|AH'a(6765-6915) 2l0\\ HPV #^^^0^| CCl-El- ^0|=^oj eobp <a7|AH'a(HPV 7Hte DNAEl 6796eiAH ^SEll 

2E^O|co^|A^¥E^ aeSSid^JII ^m^\2.^0\^7}[7iM S|^i!•S^D^ 0|§K 6796-6855^ a7jthct)* ^-^MtHI jtiril AH 

¥ ^^goij [Cl-e HPV DNA HPV L1 Lfj^ 150bp 9|7!AH<a(6765- 6915) 'S^0\\ ^\7:\^ HPV 

i^Oil tl:^E^ ^015^0] 60bp i^7|AH<a(6796- 6855)* JLlj-sFt 0|gl4tH^ DNA B^Sj" 0\L\B\ PGR 01^3, 
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e ^ngoil CCl-^ HPV DNA Sie PGR CHS?* StrScK ^i^E!" DNA 0|Se ^a^=S^o^ SJ^^AI^^Y 

iSt-^^cK -^71 PGR y-SS-aicHi pcR DHiS» S^A|a 4- SEho|DH» M^tiM^M PGR* ^ 
°^7\M% OhUeh PCR CHZ&SS. SA|Oi| S^t|-7H| acK Hl-EhAH PCROI S^t-^o^ ^J^SlSiCfnj Aj-71 
DNA IjjJf 5^^A|?^S [EH PCR CH^Z ¥^0^|A^i S^O|SS|c:|A||0|^d# THollZK C|-A| SHSHAi PCR 

Xhiyo| §3^ o^i^S SSHAH PCROI S^S^os. ^q^SJXM^ gfE^^fe 50|Ch 

^ ^§o^| [ci-e HPV ^jes dna ch^ezs iifofe ^so^ s-ck gso^| s^ouH sf-s chze? 

e =EFO|CH ffl^gm OlgsHAH ^ HPV L1 ^5jAh ohOl| ^|*|& 150bp ?^7|AH<gi(6765- 6915) ^STgS 

smis-ci-. E^^o|o^ ^a-se gp5+/gp6+ =EhoiDi^ gp5+/gp6+ =Bl•o|D^M oisshah s-^a- 4^ hpv 4^ 

^■^9] LI ^SXI- ehcHI ISObp <ij7|AHS(6765- 6915)* S^S^feO|| ms.n SCFe jS.B^O|cH» 2Eir-S|-Jl 

n. =L2[ as =EFoicH *mss o\mmM pcrs 4^^sha s^^is hpv ■^^«o^|A^ ^^m li ^^j;^h e^o^| 

150bp 'a7|AH'i3(6765-6915)S i^g 4. oj7^| ^ TyoKH 0|SS| ^t^^O] ^ gT-^ C|ji50|ilF. [Ht^M ^^MS. 

CHI HPV7h STllffl-chia -I HPV ^St^cHI ^01*42.1 ^7|AH<a« iWfe =s.M fffi- o^ME^ C||S3CH|AH£ mol 

ME|cW!0|>yo| -yoH^ EEfh g-Slj DNA ^Ol #5j^0| i^MS ei?J:gX|S^£ 

Cf|^5 ¥&<HW ©hO|ME|E:|Xi|0|-{^0| ^0^L|■7| Lmoi\ ^^^A|SO^j HPV7^ SXHI^S SreJH- ^ 0|E^t^ Sjifg 

HPV ^^ii^o^i ^o\^<^\ nywms omi-^idm dna si pgr im^e, g?^ chss at g^cH 

£1 Dl-Ol^SOHaiOKpin microarray) SJ-'g^om ?j3.5ii(inkjet) SfS^S. ^E^O|co^| go^ DNA SJ* 4^ 
aicK DhO|3^o-|a|o| :^eHit^ cH^^Sl Ji^ej Patrick O. Brown JE-^oil Situ 7Htf£|o-| t^XH 

0| AfS£|Jl gj^ g¥^0^| DIEI n-^^ DNA A|^ goij* ^^^^ ^SOoading)!!" #^ ^E|-0|££^ 3 

^Ifo^Mi ^l^fe ^-l^loii ^^Ffe je^mS HH^iJAia 4^ ojfe ^'-SolcK ^^se □|-o|H^o^e^|o| 

2\ ^Ahsm £1 l:H^do^| s#Ei o!^^ ^g!E^o^|A^ AhgEife ae s-^is A^g5^o:| #a^o|=sf s;ioi dnas 

JL-^n ^|o^| ^afe ^'^olch. ¥B|b Sfaosb «y(thermal), #B||iiiO|c(solenoid) ai ^-iEKpiezoelectri 

c)oii o|£h 37^x| araol si-e^x^ gjcK 

0|S?l| DNA OlSsHAH HPV» 2!0-t|-E^ffl ex^ y^A|SS¥E^ DNA ^CHi S^AIS ^ DNA A|S 

S Al|Z£SHo|: SoH"°!^i-A|S"fe hpv oWM 7m, SEb AHliS slQl&cK sq-^ goi 

"DNA A|S."b ^^i-Al^^YEH DNA» S£|t|-JI YSw 5^0^ PCRS 4JAI*!- SSI-^ Ode PCR 

umm mm^i e ^s<hi sjohah. ¥ee li ^fsxh ^hchi ^ixia- isobp <a7iAH<a(6765-69i5)» oj 

□|t^bG|| o|b & l^Soil cue iSholDH Sirg* ol-gtfS hpv W^hSoA ^.^7=l|o^o| So|§h7^| iJ^^o^ S^AIIJ 
^ Bimoi, PCR a^*g<^!jo^|b SS^SHS f^7fA|7=| S^Elb ^'SIS- ¥^ SI cHSSOl l^^SS^ 2LX| 

sEhoicg ois^B somn axiAia ^ ^ja. 

0|^^0^1 A|-S£jia hpv ^BS dna S0| B'U7[H^ ^MMS i#»|-bCH| HiB^HAH e gJ-ScHI Ul-e DNA 5J& OlgLl- 

^SM# 5Ltj-stfe 5^* ^§0^ ecK ^^M7i- Ei-^7i-efoi'a o|o^| g^o|M^|Ez|xl|o|-^o| Elb defers «irg 

axis E!-^7|-a-^ DNAOjcK i^M7[- o|SL|-^do!ia o!oi[ t^olMBlDlx^lol^Hol iib zt^i" S^^SS^ 

axis 0-^7hqo^ O|¥0iS OlgLh-tdS DNAOICK LL[E[ki t^O|MB|C|X^|0|^HO| ^O^Sot^ #.X^7^ cH Bs^e 

ajoo^ ^xKHI HjsHAH A|ZLy-o| a£7h Hx|7H| ^C[. 

om, H ^^sfi ^Aioiioii o|^o:| z^^ ^^Mitm ^'^•^n. e, si-7i 4!A|ofise e a-ss oiiA|si-b ^ i^ssj 

UlSol 4lA|o^icH| mm trSBlb oH-|eK 

<.feJA|0^| 1> 

HPVo| ^^jgCHj Ill-El- ^0|5^eJ 60bp ?37|AH^(6796- 6855)S Mtj-^lb =S.M X-||^ 

HPV SI *t!S0i| Hj-El- ^Oj^^oj o^7|AH'^^ L1 ^^iX^ aKH| ^xltl- 150bp g^7|AH'^{6765- 6915)0| SX|E|0-i <^C[. 
e ii■S0^lA^b ISObp 'a7|AH"^ e.KH| hpv ^^i^Oll Ill-El- ■fO|5:|ei 60bp ii7|AH^(B796- 6855)^ 

tl-^sl-SJcK 

H'-ys 60bp e^7i-er ^B\jL^mm2.m\^^ zizf ip gMj sa«H>M 94°c. w^n *hbi«i-o^ g^^i^-i lad-^Am ^ 

^S•0^jA^ 30MZh ^^xlS-o^AM Xh^^Ho^ 0^ yi!(annealing)0| yoHas^ ^H5|-o=| 60bpS| Oiguh-iH PNAS A^| 

^st-s^ct-. xii^s 60bp DNAM T- «!E^o^| g^te{i+7i mt[Qi <^^Bo]\ omkdm S7^s^b e.i-s-(PCR 7)7=111- oissi- 

0=|)S ^Alti-o^Cl-. 0| m. e^Se ^S¥K|7|- 50m l^h 1iJ g^l 60bp OlgLl-^ DNA, 2.5mMS| dATP, 5p ISl 1 

0 X PCR ehgS^(So!gent Co.), 2.5 unitSj Taq DNA #B|cH5|-Xi|# *^e^ ^7| ^m-^^* 72°C0^|A^ 2A|L^ ^ 
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STAH X-iiSS DNA lOOngUl- T- 40ng^ M ^ITtl-O^ T- ^B\ L4|Sj T-T ¥fl<H| Bl-OMlOl-t^ A|?3cK EhO|7||0|^e 

Xil^Al-O] xmo]\ [|:^E^A^ 20^ \ 16°C0^iA^ SAIZJ- Seh ^A|^°^CK 01 EI-OPHIoI^H ^.I-S St,^^ 10m IM onsa 

nH&S S^CHl Sa^dSh^hO^ HPV°I ^^iSoil ^0|5:|oj Ai-yg i&^hfe DNA7|- SE^^□1^ DNA 

s!-MS|-23cK 

SS^^□i^ DNA 27So| HPV ig^^ ^7|Aiy §y 'a7|Ai'aS I^S^^ 

DHPV6 

GT1001 : 5'- CCA ACA TGA CAT TAT GTG CAT CCG TAA CTA CAT CTT CCA CAT ACA CCA ATT CTG 
ATT ATA- 3' (AH'at!:S: 1) 

GT1002: 5'- TAT AAT CAG AAT TGG TGT ATG TGG AAG ATG GAT TTA CGG ATG CAC ATA ATG TCA 
TGT TGG- 3' (AH^IgHs. 2) 

dHPVII 

GT1003: 5'- TAT GAC ACT ATGTGCATCTGT GTCTAA ATCTGC TAG ATA CAC TAATTCAGATTA 
TAA GGA- 3" (M'^tls. 3) 

GT1004: 5'- TCC TTA TAA TCT GAA TTA GTG TAT GTA GCA GAT TTA GAC ACA GAT GCACAT AGT G 
TC ATA- 3* {AH<gt!:S. 4) 

DHPV16 

GT1005: 5'- ACG CAG TAG AAA TAT GTCATT ATGTGCTGCCAT ATCTACTTCAGA AACTACATA 
TAA AAA- 3' (MHi^t^S. 5) 

GT1006: 5'-TTT TTA TAT GTA GTT TCT GAA GTA GAT ATG GCA GCA GAT AAT GAC ATA TTT GTA 
CTH CGT- 3' (AH'SttiS. 6) 

PHPV18 

GT1007: 5'- CAA TTT AAC AAT ATG TGC TTC TAC ACA GTC TCC TGT ACC TGG GCA ATA TGA TGC 
TAG CAA- 3' {AH<at!5. 7) 

GT1008: 5'-TTG GTA GCA TCA TAT TGC CCA GGT ACA GGA GAC TGT GTA GAA GCA CAT ATT GTT 

AAA TTG-3' (AH-at!^ 8) 

PHPV31 

GT1009: 5'- TAG TAC CAA TAT GTC TGT TTG TGC TGC AAT TGC AAA CAG TGA TAC TAC ATT TAA 
AAG TAG- 3' (M'U'iiS. 9) 

GT1010: 5'- CTA CTT TTA AAT GTA GTA TCA CTG TTT GCA ATT GCA GCA CAA ACA GAC ATA TTG 
GTA CTA- 3" {M'M^S. 10) 

DHPV33 

GT1011: 5'- CAG TAC TAA TAT GAC TTT ATG CAC ACA AGT AAC TAG TGA CAG TAC ATA TAA AAA 
TGA AAA- 3' (AH^fti:^ 1 1 ) 

GT1012: 5'- TTT TCA TTT TTA TAT GTA CTG TCA CTA GTT ACT TGT GTG CAT AAA GTC ATA TTA 
GTA CTG- 3' (AH?3e!5. 12) 

DHPV34 
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GT1013: 5'-TTC AGT TTGTGT AGG TAG ACA ATC GAG AAG TAG AAG TGG AGG ATA TGC AAA GAG 

TAA TTT- 3' (Ai^&ji 13) 

GT1014: 5'- AAA TTA CTG TTT GGA TAT GGT GGA GTT GTA GTT GTG GAT TGT GTA GGT AGA GAA 
ACT GAA- 3' (Ai-at!^ 14) 

DHPV35 

GT1015: 5'- COG TAG TAG AAA TAT GTG TGT GTG TTC TGC TGT GTCTTCTAGTGA CAGTACATA 
TAA AAA- 3* (AH<atH^ 15) 

GT1016: 5'- TTT TTA TAT GTA CTG TCA GTA GAA GAG ACA GGA GAA CAC ACA GAG ATA TTT GTA 
CTA CGG-3' {M'M^^ 16) 

DHPV39 

GT1017: 5'- ACC AAC TTT ACA TTA TGT ACC TGT ATA GAG TGT TGC ATA CCT TCT ACA TAT GAT 
CCT TCT- 3" (A-i'aSHs. 17) 

GT1018: 5'- AGA AGG ATC ATA TGT AGA AGG TAT GGA AGA CTG TAT AGA GGT AGA TAA TGT AAA 
GTT GGT- 3" (AH^Sjs: IB) 

DHPV40 

GT1019: 5'- AAT TTA ACC TTA TGT GGT GCC ACA GAG TGC CCC ACA CCA ACC CCA TAT AAT AAC A 
GT AAT- 3' (AH^g^iaHj^ 19) 

GT1020: 5'- ATT ACT GTT ATT ATA TGG GGT TGG TGT GGG GGA CTG TGT GGC AGC ACA TAA GGT 
TAA ATT- 3' (AH<a^^ 20) 

PHPV42 

GT1021: 5'-TGA CTT TGT GTG CCA CTG CAA CAT CTG GTG ATA CAT ATA GAG CTG CTA ATT TTA 
AGG AAT- 3' (AH<^B^ 21) 

GT1022: 5'- ATT CCT TAA AAT TAG CAG CTG TAT ATG TAT CAC GAG ATGTTG CAG TGG CAC ACA A 

AG TCA- 3' (AH'aHS. 22) 

DHPV43 

GT1023: 5'- TTG ACG TTA TGT GCC TCT ACT GAC CCT ACT GTG CCC AGT ACA TAT GAC AAT GCA 
AAG TTT- 3' (AH<a&!^ 23) 

GT1024: 5'- AAA CTT TGA ATT GTC ATA TGT ACT GGG CAC AGT AGG GTC AGT AGA GGC ACA TAA 
CGT CAA- 3' (AH ^ Ids 24) 

PHPV44 

GT1025: 5'- ATG ACA ATA TGT GCT GCC ACT ACA CAG TGC CCT CCG TCT ACA TAT ACT AGT GAA 
CAA TAT- 3' (A-iaels: 25) 

GT1026: 5'- ATA TTG TTC ACT AGT ATA TGT AGA CGG AGG GGA CTG TGT AGT GGC AGC ACA TAT 
TGT CAT- 3' (AH^ftJ:^ 26) 

PHPV45 

GT1027: 5'- ACA TTA TGT GCC TCT ACA CAA AAT CCT GTG CCA AGT ACA TAT GAC CCT ACT AAG 
TTT AAG- 3- (M'^^SL 27) 
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GT1028: 5'- CTT AAA CTT AGT AGG GTG ATA TGT ACT TGG GAG AGG ATT TTG TGT AGA GGC ACA 
TAA TGT- 3' (Ai-glt!^ 28) 

PHPV51 

GT1029: 5'- ACA AAT TTA ACT ATT AGC ACT GCC ACT GCT GCG GTT TCC CCA ACA TTT ACT CCA 
AGT AAC- 3' (AHaiJH^: 29) 

GT1030: 5'- GTT ACT TGG AGT AAA TGT TGG GGA AAC CGC AGC AGT GGC AGT GCT AAT AGT TAA 
ATT TGT- 3' (AH-aSj^ 30) 

PHPV52 

GT 1 031 : 5'- TAA CAT GAG TTT ATG TGC TGA GGT TAA AAA GGA AAG CAC ATA TAA AAA TGA AAA 
TTT TAA- 3" {M^^s. 31) 

GT1032: 5'- TTA AAA TTT TCA TTT TTA TAT GTG CTT TCC TTT TTA ACCTCA GCA CAT AAA GTC 
ATG TTA- 3' {M'U*Si± 32) 

DHPV54 

GT1033: 5'- CCT AAC ATT GTG TGC TAG AGC ATC CAC GCA GGA TAG CTT TAA TAA TTC TGA CTT 
TAG GGA- 3" (AH'Uej^ 33) 

GT1034: 5'- TCC CTA AAG TCA GAA TTA TTA AAG CTA TCC TGC GTG GAT GCT GTA GCA CAC AAT 
GTT AGG- 3' (AHiieis: 34) 

PHPV56 

GT1035: 5'- CTA ACA TGA CTA TTA GTA CTG CTA CAG AAC AGT TAA GTA AAT ATG ATG CAC GAA 
AAA TTA- 3' (Ai^fciS. 35) 

GT1036: 5'- TAA TTT TTC GTG CAT CAT ATT TAC TTA TCT GTT CTG TAG CAG TAC TAA TAG TCA 
TGT TAG- 3' (AHidt!^ 36) 

DHPV58 

GT1037: 5'- TAG CAC TAA TAT GAC ATT ATG CAC TGA AGT AAC TAA GGA AGG TAC ATA TAA AAA 
TGA TAA- 3' (M^^^ 37) 

GT1038: 5'- TTA TCA TTT TTA TAT GTA CCT TCC TTA GTT ACT TCA GTG CAT AAT GTC ATA TTA 
GTG CTA- 3' (AH-S^a^ 38) 

PHPV59 

GT1039: 5'- CTT TCT GTG TGT GCT CTA CTA CTC TCT ATT CCT AAT GTA TAC ACA CCT ACC AGT 
TTT AAA- 3' (AH'Sffli 39) 

GT1040: 5'- TTT AAA ACT GGT AGG TGT GTA TAC ATT AGG AAT AGA GAG TAG TAG AGC ACA CAC 
AGA AAG- 3' (AH-aSsi 40) 

PHPV62 

GT1041: 5'- TTT GTA CCG CCT CCA CTG CTG CAG CAG AAT ACA CGG CTA CCA ACT TTA GGG AAT 
TTT TGC- 3' (AH-attiS. 41) 

GT 1042: 5'- GCA AAA ATT CCC TAA AGT TGG TAG CCG TGT ATT CTG CTG CAG CAG TGG AGG CGG 
TAC AAA- 3' (Ai^igH^ 42) 
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PHPV66 

GT1043: 5'- GCA GCT AAA AGC ACA TTA ACT AAA TAT GAT GCC CGT GAA ATC AAT CAA TAG CTT 
CGC CAT - 3' (AH-^ys. 43} 

GT1044: 5'- ATG GCG AAG GTA TTG ATT GAT TTC ACG GGC ATC ATA TTT AGT TAA TGT GCT TTT 
AGC TGC- 3' (AH"a"4J^ 44) 

PHPV67 

GT1045: 5'- TAT ATT CTG AGG GAA AAT CAG AGG CTA CAT ACA AAA ATG AAA ACT TTA AGG AAT 
ACC TTA- 3" (Ai'S't!^ 45) 

GT1046: 5'- TAA GGT ATT CCT TAA AGT TTT CAT TTT TGT ATG TAG CCT CTG ATT TTC CCT CAG 
AAT ATA- 3' (AHUftj^. 46) 

PHPV68 

GT1047: 5'- TGT CTA CTA CTA CTG AAT CAG CTG TAC CAA ATA TTT ATG ATC CTA ATA AAT TTA 
AGG AAT- 3' {AH<attj3L 47) 

GT1048: 5'- ATT CCT TAA ATT TAT TAG GAT CAT AAA TAT TTG GTA CAG CTG ATT CAG TAG TAG 
TAG ACA- 3' (AH-yeJ^. 48) 

PHPV69 

GT1049: 5'- ACT GTA TCT GCA CAA TCT GCA TCT GCC ACT TTT AAA CCA TCA GAT TAT AAG CAG 
TTT ATA- 3' (Aiil&jS. 49) 

GT1050: 5'- TAT AAA CTG CTT ATA ATCTGA TGG TTT AAA AGT TGC AGA TGC AGA TTG TGC AGA 
TAC AGT- 3' (A-lSt!s: 50) 

PHPV70 

GT1051: 5'- GCC TGC ACC GAA ACG GCC ATA CCT GCT GTA TAT AGC CCT ACA AAG TTT AAG GAA 
TAT ACT- 3' (AH<g|ei:E 51) 

GT1052: 5'- AGT ATA TTC CTT AAA CTT TGT AGG GCT ATA TAC AGC AGG TAT GGC CGT TTC GGT 
GCA GGC- 3" (AH'Mfcli^ 52) 

PHPV72 

GT1053: 5'- ACT GCC ACA GCG TCC TCT GTA TCA GAA TAT ACA GCT TCT AAT TTT CGT GAG TAT 
CTT CGC- 3' (AH<iiBH:^ 53) 

GT1054: 5'- GCG AAG ATA CTC ACG AAA ATT AGA AGC TGT ATA TTC TGA TAC AGA GGA CGC TGT 
GGC AGT- 3' (AH^ffli 54) 

<•iyA|o^| 2> 

HPV 2JEI-S DNA SBI 

sssehs DH5^5^s¥E^ ^ hpv ^£^so^| ^o\^2\ i^7iAH<a« ^mtin t- wjE^s SBitfiti^cK ^B.[om 

T72^ iE^OlEU SPem Mm^Oi Z|- hpv ^^J ^O^I mom^l ?^7|AHti 60bp(6796- 6855) S! T- "-i!EHo| ojyix-\o^ oj 
¥(pGEM T Easy vectoroj pSPB ^^lA-j'a^&l pTT ^ylM'UV^TiDm S.'Uo[^ 240bp DNA PCRS S^o|- 

o|cK 0| oH, PCR& 4.|S¥jI|7|- SOp ElE^ 20pmol ^£|-0|CH. 2.5mM^ dNTP Sr^m, lOOngSj Se|->:iO|£ DN 
A. 5m ISllO X PCR e!-SS<5H(Solgent Co.). 2.5 unit SI Taq DNA #E|cHE^A^|g C[S &^7l E&<5!^S 94°CCH| 

AH lO^Z} tf-a, 94°C0i|AH 1^2h 55°CCH|A-| 45^Z^ AHgtT, 72°C0i|AH 45^^ ^JS" jlfSS 34^1 ^^Sl-S^Ch. 7 
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2°C(H|AH io&2> srs-fh chS y§g 

DNA g-B^ QuiaQuick PCR S^ll kit(Qiagen)S ^, 2% 0[.7hS.:fi ^y\'^^^oi PCR iij-Sg 

5)SFJ1 2t S5hA0|£ LHSJ HPV DNA <^7\M^^ ^7|AH^ ^A|S^O=| slgS^o^ HPV #Sg STei 

PCR iJ-gS* 50% DMSO 20m iOll ^01:11 DNA 3.^ S^!:: #EhO| ^{Corning GAPS slide) 

^011 a^:|Al?=i n\ZE.n W-, 300mJO| UV ^Af^ JiI*h^a(cross linking)A|?J C\m ^S0^1A^ ?H^[:||(H|Ai MS■S^ 

<'MA|0^| 3> 

DNA A|S X^|^ gJ HPV S&S DNA 0|S 

^ ^^S0^1 H^e DNA SiOl HPV ^XH Si ^SXhS a& ^Im^Ai ^S^ST^^I O^^g Ei|^E t^o^[:^. HPV7F 

y&^A|S2|- 0|D| HPV7^ 'y^^AjS(^,^Z^ HPV 6. HPV 16. HPV 16 Si 620l| ^H^Oj 92m)^¥B\ 

^te DNA» ^ siEh pcRg ^stFs^cF. .^71 PCR shss'^iia (1) PCR CUSS =E^o|□^ s! (2) =E^o|□^ sir 

(1) PCR CH^ES =^^0|Q^(GAPDH =EFO|[H) : 

(i )GAPDH F: 5'- TCA ACQ GAT TTG GTC GTA TT- 3'(AH'aiSi^ 55) 
(ii )GAPDH R: 5'- TAG AGG CAG GGA TGA TGT TC- 3'{M^*d^ 56) 

(2) =BhO|[H : 

(i )GP5+ :5'- TTT GTT ACT GTG GTA GAT ACT AC- 3';(AH^hHS. 57) 
(ii )GP6+ :5'- GAA AAA TAA ACT GTA AAT CAT ATT C- 3';(AH^iajjSl 58) 
(ili )GP5- M: 5'- TTT NTN ACH GTD GTD GAY ACH AC- S'CAHiJ^dS. 59); iJ 
(iv )GP6- M: 5'- GAA AHA TAA AYT GYA VDT CAW AYT C- SX'H'atIs: 60) 

(0^7|AH NS A, C, T SEfe G, He A. C SEt: T. Dfe A. G EEt: T. Yfe C EEfe- T. Wfe A Sfe T, RB A SEfe G, Vfe 

A, C EEfe G» olDllf) 

0| im. PCR e^SS ilS¥3t|7h 50|J \7\- S.\^m 20pmol =ShO|DH, 2.5mMS.| dNTP S'lTM, 100ngS| 7^fe DNA, 5p 
IS[ 10 X PCR &gS'5t|(Solgent Co.), 2.5 unit(Solgent Co.)S| Taq DNA #H|[}^BhAi 25nM In IfiJ Cyanine-5-d 

UTP m'Smmm *ir& cl-S 94°cch|ah ^o&lj QA'-com ^^i^, 55°coi|AH 45^2.1- 

72°C0|Ai 45^2- JIl-SS 35^ SI^Sl-S^cK 72°C0^|A^ lO^Ll- C[m B^t^^iC^ 

Cy-5S. S-Xig PCR L^mm QuiaQuick PCR ?|M(kit)^ Sx^tFJl il5feE.7^ 25m fe^^|■0:^ DNA 

A|ss A^lZ£t^S^[::^. o| dna M^m <'yA|o^l2> oUi HPV ^Jes DNA ^oII t[o\M.B\r:\x\\omx\^c[. 01 EOJ, 

St-0|Meii::|Xl|0|^e il5¥ll| 40iJ I7h 3xSSC, 0.2% SDS, 20m gS-l salmon sperm DMAS Cl-g ^i- 

71 ^m'^m SO-COflAi 2A|£.HSe[ 

*hO|MBiC|5C||0|-^0| S-y- ^ 2x SSCS 2^, C.2x SSC iU 0.1% SDS(rt.S SlCW^ ^^0\B.) 5&, 0.2x SSCS 5 
Sx2S| Ail^iShal fJ^^B|(700rpm, 10min)sl-0^ a^A|ffl ChS Axon 4000B ^?WL-\{Axon lnstument)M 0|S*hO=i 

HPV DNA m ^\^^ HPV7I- ?|<a£|X| 'y4^A|.S0^|A^fe PCR CH^30I GAPDH -^SXl-OflAHeJ- gfo|MB|C| 

AllOld Si'iilL, L[a\7;\ ^^MS.omt: PCR Cli^S SJ gf-y CHS^iJt Wni, HPV6, HPV16. HPV16 SJ 62 
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e eo^^A^ nmm ^Bhoi= ^o\\ m^n^m ^tfe dnas ^B\o\\ gsytu oi ^B\s. ^^Mmm ^m^BM 

n #71 DNAS it^«Ffe 5j§ ^S^^ DNA S^T's^eJ DNA Ss| 7;^|5ES % 



(57) 

1. 

DNA ^SJ A^|iS^'gjO^| oJo-IAH, ^E^0|^ ^Olj a=^Sf7|# SSfe dnas "S^&jcHi SSyshJl 0| 'SJEH^ ^^vMliS 
f^S£i€.l-A|^ ^71 DNAS 4=*^S^fe Str^Ffe 5S ^S^^ DNA SSI ^!2E^^a. 

2. 

xii liToii oloui ^Bj7h asy ^ieh^ ^j^ m^s.^ sft dna si^i ^1^?^^. 

5 2StHi ?JOUi ■^71 W|El7h »Bh^D|= 5ig ^So-S. DNA ijoj XflS^a. 

n 11.^01! oloui ^^A■^|^7^ cH^rsej 5JS ^s^s ohfe dna ^ai 

C3~P'o" 5 

5 iScHi gJoUi ^71 #S|-0|^ #Ofl a5:|*|-7|g asfe DNA7^ HPV ttfS ^0|5^eJ ei7|AHaa M^fe 

DNASJ 5® ^SoS ehfe HPV SBS DNA SJSl 7c||3£^'-^. 

^?t}- 6. 

5s^o^i °joMi #7i HPV ^sf^oi ^om^i °A7\>^m^\ hpv li n lh^i isobp 'i^7iAH<a(HPv 7^|fe 

DNA^Sl %l^b^n -TfS5^|£E^o|co^|A^¥E^ egiSitlWll ^SE^|£e|.o|c7;^7;|) o^0^j ^^^l*!- eObp ?^7|Ai<g|(HPV Tjfe 
DNA e/SettjWH -^^BIISEhOlccHIAH^El 6855H»IH TfSBj|SEhO|c;7|.7;|)ej ^§0^ HPV SBS DNA 
sal 7;^|2E&^a. 

^?t>^ 7. 

HPV L1 -^SXl- lHo| 150bp ?^7|AH<a(HPV Tllfe DNA^o] 6765idJJH nf aa|SE|■0|ccH|A^VE^ SgiSiajMH ^ae^lS 
Eho|c;;^A|) ei-cHI 60bp 'a7|AH^(HPV DNA ^SJ 6796ftjMH ^SB||SE|■o|co^|A^¥E^ SSSSfejHH ^SBII 

OE^O|E.77^X|)S SlfSlfe Ol^Ll-id^ DNAS S.S.M^AH ^E|0|£ #Ofl 5|^A|& DNA S. 

?^?t>^ 8. 

n ZS-tHI 5?j0Ui, -#71 DNA SJOl as HPV ^aSOllAi ^£HS L1 ^SXh ohOi| ^|*|& 150bp <a7|AH<a{HPV Tilfe 
DNA^Sl 6765eJwH ^ge^|2:E|■0| co^|A^^E^ 6915fflWH tt #ai2.E|0| = 77|-7:|)2j eir#S gT-S 01^5°^ gj^^Am 
^SS^ shfe HPV DNA S. 

HPVOl 9.m ii-'^O^^s ^E!&§i-Ji;<:|- ^fe ^^i^■A|^^^E^ 7-|fe DNAS ^BlSljAH 0|# ^^o^ HPV ^^H^Ojj 
molxHO! AHao^l ^E^O|□^S OlStfO^ PCRS ^AI^Fb DNA AlSfil A^[i^^ao^| J.'OUH, =E|-0|[>|S.AH 

7|o| ^e^g S^^tl-b =E|-0|IH OjgSfb 5^ DNA AjS AliZEifa: 

(i )GP5+ :5'- TTT GTT ACT GTG GTA GAT ACT AC- 3'; 

(ii )GP6+ :5'- GAA AAA TAA ACT GTA AAT CAT ATT C- 3'; 

(iii )GP5-M; 5'- TTT NTN ACH GTD GTD GAY ACH AC- 3'; gy 

(iv )GP6- M: 5'- GAA AHA TAA AYT GYA VDT CAW AYT C- 3' 

(0=|7|AH Ne A, C, T SEb G, Hb A, C Sb T, Db A, G 5Eb T, Yb C SEb T, Wfe A SEb T, A Sb G, Vfe 

A. c sEb G« mm) 
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Sn^S- 10. 

HPVOil 2.m ^"^Oi^m l^BmL7.[ el-fe- SI&'-AIM^^EH DNAM S-EISHAH OIS ^l^o^ HPV ^ftl^CHj 

^o\^o\ AH^<Hi ^Bt^^ ^s^o|D^g oiBsfo=i pcrs ^mmm dna aiss y-sbi dna ^ihi x^BlE^ 
, *^o|MB|c|x^|o|^ mnm sth hpv sxh^¥ se^ ^sssi ses^"^. 
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A B. 3D 




<120> l\/fethKxj for the Reparati on of DsA Chi p and Ufee thereof 

<160> 60 

<170> Kbpatentin 171 

<210> 1 

<211> 60 

<z^2> □M^ 

<213> A*t i f i cl al Sequence 
<220> 

<223> probe 

<400> 1 

ccaacatgac attatgtgca tccgtaacta catcttccac atacaccaat tctgattata 

<210> 2 

<211> 60 

<212> DNA 

<21 3> A" t i f i cl al fequence 
<220> 

<223> probe 



« f # ♦ ♦ 1 
f f; i * -v 

f . If .r ■• 

■i «l? # -it:: 

1 1 
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<4CX3> 2 

tataatcaga altggtgtat gtggaagatg gatttacgga tgcacataat gtcatgttgg 60 

60 

<210> 3 
<211> 60 
<212> ChA 

<213> A^t i f i ci al Sequence 
<220> 

<Z23> probe 
<400> 3 

tatgacacta tgtgcatctg tgtctaaatc tgctacatac actaattcag attataagga 60 

60 

<;210> 4 
<211> 60 

<212> cm 

<213> A*t i f i cl al Sequence 
<220> 

<;223> probe 
<400> 4 

fcctt^aat ctgaattagt gtatgtagca gatttagaca cagatgcaca tagtgtcata 60 

60 

<210> 5 
<211> 60 
<212> CN\ 

<21 3> A* t i f i ci al Sequence 

<220> 

<223> probe 
<400> 5 

acgcagtaca aatatgtcat tatgtgctgc cat at ct act tcagaaacta catataaaaa 60 

60 

<210> 6 
<211> 60 

<212> ChA 

<21 3> A* t i f i ci al Sequence 
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<220> 

<223> probe 
<400> 6 

ttttt^atg t^ttctga agtagatatg gcagcagata atgacatatt tgtacthcgt 60 

60 

<210> 7 
<211> 60 
<212> CN\ 

<2^3> Artificial Sequence 
<220> 

<223> probe 
<400> 7 

caatttaaca atatgtgctt ctacacagtc tcctgtacct gggcaatatg atgctaccaa 60 

60 

<210> 8 
<211> 60 
<212> CJvA 

<213> A-tificial Sequence 
<220> 

<223> probe 
<400> 8 

ttggtagcat catattgccc aggtacagga gactgtgtag aagcacatat tgttaaattg 60 

60 

<210> 9 
<211> 60 
<212> [m 

<213> A^t i f i ci al Sequence 
<220> 

<223> probe 
<400> 9 

tagtaccaat atgtctgttt gtgctgcaat tgcaaacagt gatactacat ttaaaagtag 60 

60 

<210> 10 
<211> 60 
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<212> 

<213> A^t i f i cl al Sequence 
<220> 

<223> probe 
<400> 10 

ct act 1 1 1 aa at gt agt at c act gt 1 1 gca at t gcagcac aaacagacat at t ggt act a 60 

60 

<210> 11 
<511> 60 
<212> DM\ 

<213> A-tificlal Sequence 
<;220> 

<;223> probe 
<400> 11 

cagtactaat atgactttat gcacacaagt aactagtgac agtacatata aaaatgaaaa 60 

60 

<210> 12 
<211> 60 
<2M> ChA 

<213> A-t i f i cl al Sequence 
<;220> 

<223> probe 
<400> 12 

ttttcatttt tatatgtaot gtcactagtt acttgtgtgc ataaagtcat attagtactg 60 

60 

<210> 13 
<211> 60 
<212> CfNA 

<2^3> A-tificial Sequence 
<220> 

<223> probe 
<400> 13 

ttcagtttgt gtaggtacac aatccacaag tacaactgca ccatatgcaa acagtaattt 60 

60 



- 18- 



S7[|^iffH 10-2004- 0036318 

<210> 14 
<211> 60 
<212> OVA 

<213> A-tificial Sequence 
<220> 

<223> probe 
<400> 14 

aaattactgt ttgcatatgg tgcagttgta cttgtggatt gtgtacctac acaaactgaa 60 

60 

<2^0> 15 
<211> 60 
<2^2> CN\ 

<;213> A-t i f i cl al Sequence 
<220> 

<223> probe 
<400> 15 

ccgtagtaca aatatgtctg tgtgttctgc tgtgtcttct agtgacagta catataaaaa 60 

60 

<;210> 16 
<211> 60 
<2^2> OVA 

<2^3> A-tifidal Sequence 
<220> 

<223> probe 
<400> 16 

1 1 1 1 1 at at g t a^t gt cact agaagacaca gcagaacaca cagacat at t t gt act acgg 60 

60 

<210> 17 

<2^^> 60 

<2^2> CN\ 

<213> A-tificlal Sequence 
<220> 

<223> probe 

<400> 17 
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accaacttta cattatctac ctctatagag tcttccatac cttctacata tgatccttct 60 

60 

<210> 18 
<211> 60 
<212> CN\ 

<213> A^t i f i cl al Sequence 
<220> 

<223> probe 
<400> 18 

agaaggat ca t at gt agaag gt M ggaaga ct ct at agag gt agat aat g t aaagt t ggt 60 

60 

<;210> 19 
<;211> 60 
<212> CN^ 

<213> A^t i f i cl al Sequence 
<220> 

<223> probe 
<400> 19 

aat 1 1 aacct t at gt get gc cacacagt cc cccacaccaa ccccat at aa t aacagt aat 60 

60 

<210> 20 
<211> 60 
<212> CN\ 

<213> A^t i f i ci al Sequence 
<220> 

<223> probe 
<400> 20 

attactgtta ttatatgggg ttggtgtggg ggactgtgtg gcagcacata aggttaaatt 60 

60 

<2^0> 21 
<211> 60 
<212> CN\ 

<213> A^t i f I ci al Sequence 
<220> 
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<223> probe 
<400> 21 

tgactttgtg tgccactgca acatctggtg atacatatac agctgctaat tttaaggaat 60 

60 

<210> 22 
<211> 60 

<212> rm 

<213> A^t i f I ci ai Sequence 
<220> 

<223> probe 
<400> 22 

attccttaaa attagcagct gt at at gt at caccagatgt tgcagtggca cacaaagtca 60 

60 

<210> 23 

<211> 60 
<212> cm 

<213> A-t i f i ci al Sequence 
<220> 

<;223> probe 
<400> 23 

ttgacgttat gtgcctctac tgaccctact gtgcccagta catatgacaa tgcaaagttt 60 

60 

<210> 24 

<211> 60 

<212> 

<21 3> A- 1 i f I cl ai Sequence 
<220> 

<223> probe 
<400> 24 

aaactttgaa ttgtcatatg tactgggcac agtagggtca gtagaggcac ataacgtcaa 60 

60 

<210> 25 
<211> 60 
<212> CN\ 
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<213> A^t i f i cl al fequence 
<220> 

<223> probe 
<400> 25 

atgacaatat gtgctgccac tacacagtcc cctccgtcta cat at act ag tgaacaatat 60 

60 

<210> 26 
<211> 60 
<ZM> OVA 

<213> A-tificlal Sequence 
<220> 

<;223> probe 
<400> 26 

atattgttca ctagtatatg tagacggagg ggaotgtgta gtggcagcac at at tgt cat 60 

60 

<210> 27 
<211> 60 
<212> CN\ 

<;213> A-tificial Sequence 
<220> 

<;223> probe 
<400> 27 

acat t at gt g cot ct acaca aaat cct gt g ccaagt acat at gaccct ac t aagt 1 1 aag 60 

60 

<210> 28 
<211> 60 
<212> CN\ 

<213> A-tificlal Sequence 
<220> 

<223> probe 
<400> 28 

cttaaactta gtagggtcat atgtacttgg cacaggattt tgtgtagagg oacataatgt 60 

60 

<210> 29 
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<211> 60 
<212> CN\ 

<213> A-tificlal Sequence 
<220> 

<223> probe 
<400> 29 

acaaatttaa ctattagcac tgccactgct gcggtttccc caacatttac tccaagtaac 60 

60 

<Z^0> 30 
<211> 60 
<212> QNA 

<;213> Artificial Sequence 
<;220> 

<223> probe 

<400> 30 

gttacttgga gt aaatgttg gggaaaccgc agcagtggca gtgctaatag ttaaatttgt 60 

60 

<;210> 31 
<;211> 60 
<212> CN\ 

<;213> A-tificial Sequence 
<220> 

<223> probe 

<400> 31 

taacatgact ttatgtgctg aggttaaaaa ggaaagcaca tataaaaatg aaaattttaa 60 

60 

<210> 32 
<211> 60 
<2M> QNA 

<2^3> A-tificial Sequence 
<220> 

<223> probe 

<400> 32 

ttaaaatttt catttttata tgtgctttcc tttttaacct cagcacataa agtcatgtta 60 
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60 

<210> 33 
<211> 60 
<212> ChA 

<213> A-tificlal Sequence 

<220> 

<223> probe 
<400> 33 

cx^t aacat t g t gt get acag cat ccacgca ggat agct 1 1 aat aat t ct g act 1 1 aggga 60 

60 

<210> 34 
<2^^> 60 
<2'\2> £NK 

<2^3> Artificial Sequence 

<220> 

<223> probe 
<400> 34 

tccctaaagt cagaattatt aaagctalcc tgcgtggatg ctgtagcaca caatgttagg 60 

60 

<210> 35 
<211> 60 
<2M> 

<213> A-tificial Sequence 

<220> 

<223> probe 
<400> 35 

ctaac^gac tattagtact gctacagaac agttaagtaa atatgatgca cgaaaaatta 60 

60 

<;210> 36 
<2^^> 60 

<212> E3NA 

<213> /ft i f i ci al Sequence 

<220> 

<223> probe 
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<4CX3> 36 

taatttttcg tgcatcatat ttacttatct gttctgtagc agtactaata gtcatgttag 60 

60 

<210> 37 
<211> 60 
<212> CN\ 

<213> A-t i f i ci al Sequence 
<220> 

<Z23> probe 
<400> 37 

tagcactaat atgacattat gcactgaagt aactaaggaa ggtacatata aaaatgataa 60 

60 

<;210> 38 
<211> 60 

<212> cm 

<213> A*t i f i cl al Sequence 
<220> 

<;223> probe 
<400> 38 

ttatc^ttt tatatgtacc ttccttagtt acttcagtgc ataatgtcat attagtgcta 60 

60 

<210> 39 
<211> 60 
<212> CN\ 

<21 3> A* t i f I cl al Sequence 

<220> 

<223> probe 
<400> 39 

otttctgtgt gtgctctact actctctatt cctaatgt^ acacacctac cagttttaaa 60 

60 

<210> 40 
<211> 60 

<212> ChA 

<21 3> A* t i f i ci al Sequence 
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<220> 

<223> probe 
<400> 40 

tttaaaactg gtaggtgtgt atacattagg aatagagagt agtagagcac ^acagaaag 60 

60 

<210> 41 
<211> 60 
<212> CN\ 

<2^3> A*tifidal Sequence 
<220> 

<223> probe 
<400> 41 

tttgtaccgc ctccactgct gcagcagaat acacggctac caactttagg gaatttttgc 60 

60 

<210> 42 
<211> 60 
<212> cm 

<;213> A-tiflclal Sequence 
<220> 

<223> probe 
<400> 42 

gcaaaaattc cctaaagttg gtagccgtgt attctgctgc agcagtggag gcggtacaaa 60 

60 

<210> 43 
<211> 60 
<212> [m 

<213> A^t i f i ci al Sequence 
<220> 

<223> probe 
<400> 43 

gcagctaaaa gcacattaac taaatatgat gcccgtgaaa tcaatcaata ccttcgccat 60 

60 

<210> 44 
<211> 60 
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<212> 

<213> A^t i f i cl al Sequence 
<220> 

<223> probe 
<400> 44 

atggcgaagg tattgattga tttcacgggc atcatattta gttaatgtgc ttttagctgc 60 

60 

<210> 45 
<511> 60 
<212> DM\ 

<213> A-tificlal Sequence 
<;220> 

<;223> probe 
<400> 45 

tatattctga gggaaaatca gaggctacat acaaaaatga aaactttaag gaatacctta 60 

60 

<210> 46 
<211> 60 
<2M> ChA 

<213> A-t i f i cl al Sequence 
<;220> 

<223> probe 
<400> 46 

taaggtattc cttaaagttt tcatttttgt atgtagcctc tgattttccc tcagaatata 60 

60 

<210> 47 
<211> 60 
<212> CfNA 

<2^3> A"tificial Sequence 
<220> 

<223> probe 
<400> 47 

tgtctactac tactgaatca gctgtaccaa atatttatga tcctaataaa tttaaggaat 60 

60 
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<210> 48 
<211> 60 
<212> OVA 

<213> A-tiflcial Sequence 
<220> 

<223> probe 
<400> 48 

attccttaaa tttattagga tcataaatat ttggtacagc tgattcagta gtagtagaca 60 

60 

<2^0> 49 
<211> 60 
<2^2> CN\ 

<;213> A-t i f i cl al Sequence 
<220> 

<223> probe 
<400> 49 

actgtatctg cacaatctgc atctgccact tttaaaccat cagattataa goagtttata 60 

60 

<;210> 50 
<211> 60 
<2^2> OVA 

<2^3> A-tifidal Sequence 
<220> 

<223> probe 
<400> 50 

t at aaact go 1 1 at aat ct g at ggt 1 1 aaa agt t gcagat gcagat t gt g cagat acagt 60 



<210> 51 

<2^^> 60 

<2^2> CN\ 

<213> A-tificlal Sequence 
<220> 

<223> probe 

<400> 51 



60 
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gcctgcaccg aaacggcx;at acctgctgta tatagcccta caaagtttaa ggaatatact 60 

60 

<210> 52 
<211> 60 
<212> CN\ 

<213> A^t i f i cl al Sequence 
<220> 

<223> probe 
<400> 52 

agtatattcx) ttaaactttg tagggctata tacagcaggt atggccgttt cggtgcaggc 60 

60 

<;210> 53 
<;211> 60 
<212> CN\ 

<213> A^t i f I cl al Sequence 
<220> 

<223> probe 
<400> 53 

actgccacag cgtcctctgt atcagaatat acagcttcta attttcgtga gtatcttcgc 60 

60 

<210> 54 
<211> 60 
<212> CN\ 

<213> A^t i f I ci al Sequence 
<220> 

<223> probe 
<400> 54 

gcgaagatac tcacgaaaat tagaagctgt alattctg^ acagaggacg ctgtggcagt 60 

60 

<2^0> 55 
<211> 20 
<212> CN\ 

<213> A^t i f I ci al Sequence 
<220> 
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<223> pri ner 
<400> 55 
tcaacggatt tggtcgtatt 
<210> 56 
20 

Artificial Sequence 



20 



<2^^> 

<212> 
<213> 
<220> 
<223> 
<400> 



pn ner 
56 

tagaggcagg gatgatgttc 
<;210> 57 
<2^\^> 23 

<212> CN^ 

<213> A^t i f i ci al Sequence 
<220> 
<223> 
<400> 



20 



pn mr 
57 

tttgttactg tggtagatac tac 
<210> 58 
<2^'\> 25 
<2M> 

<213> Ai-tificlal Sequence 

<220> 

<223> pri ner 
<400> 58 

gaaaa^aaa ctgtaaatca tattc 
<210> 59 
<2^^> 23 
<2^2> CN\ 

<213> A-tlficlal Sequence 
<220> 

<223> pri ner 
<400> 59 



23 



25 
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1 1 1 nt nachg t dgt dgayac hac 23 
<210> 60 
<211> 25 
<212> ChA 

<213> A-tificlal Sequence 

<220> 

<223> pri nmr 
<400> 60 

gamhtsiaaa ytgyavdtca waytc 25 
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